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ATmOSPHEIC FUNGI

[Follow•ng is a translation of a pamphlet by Jose M.
Quintero Fossas in the Spanish-language &llet31n 178
Honyos Atmosfericos (Eigish version above),, Univer-
sity of Puerto Rico, 1964# pages 1-67.]
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ATMOSPHERIC FUNGI

(Considerations of Climatological and Mycologi-
cal Factors in the Caribbean Area and Impor-
tance of Their Allergenic Role in Respiratory
Allergies)

([Note]: Visiting technician of the Univer-
sity of Puerto Rico's Agricultural Experi-
mental Station and Assistant Professor of
Clinical Medicine, ad honorem (1960-61). Cur-
rently Chairman, Allergy Division, West Vir-
ginia University Medical School, Morgantown,
W. Va. The author wants to express his grat-
itude for the help received from Mrs. Carmen
Laura de Rodriguez, Secretary; Mrs. Maria del
C. C. Fernandez for the copying of fungi il-
lustrations; and Mrs. A. C. Monllor, as well
as the investigators in the Fitopathology and
Botany Department of the Agricultural Experi-
mental Station, and Mr. J. J. Ellis of the
ARS Culture Collection, for his cooperation
in revising the first part of the collected
material. Likewise, the author wants to ac-
knowledge the goodwill and assistance receiv-
ed from Mr. Arturo Roque, director of the Ag-
ricultural Experimental Station, without whose
cooperation and enthusiasm this project could
not have had a normal development.)

INTRODUCTION

Climatic conditions in the tropics and in the temper-
ate zones make the content of mic-o-organisms in the air
different in quality and quantity.
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Conditions of relative stability in humidity and
temperature throughout the year make the content of fungi
in the air in the Caribbean high and constant, and also
have similar influence on other organisms that affect the
human being. Because of this, at least a 15 or 20 percent
of those suffering from allergies of the breathing appara-
tus have developed responsiveness to them. This estimation,
although conservative enough, and based on thousands of
cases, helps explain the importance of studying and discov-
ering the causes.

The role played by the pollen of plants is the in-
verse, since the degree of responsiveness to them is lesser
due to the atmospheric conditions and insular flora adverse
to causing a high pollen content in the air. The frequency
of rainfall, high hygrometric readings, and the nearly total
absence of well-defined seasons have determined the adapta-
tion of many plants to such meteorological conditions by sup-
pressing the urgency for pollenization. The liberation of
great quantities of pollen in a short period of time, has
been replaced, therefore, by a lesser but lengthier libera-
tion.

Here, then, we shall deal mainly with the part played
by airborne fungi in the genesis of respiratory allergies
in this zone, studying variations in fungi content both quan-
titatively and qualitatively. Some of these elements have
been found to follow a certain pattern or curve which would
account for their greater importance at a particular moment.

Although it is expected that in summer there will be
a greater amount because of the concurrence of factors aid-
ing multiplication, many spores in certain winters loosen
more easily due to drought. Contact with material contain-
ing parasites, clothing, and articles that have long been
stored in closets or other such places are likewise other
means of propagation. In closed structures such as houses
or warehouses, the summer humidity constitutes another fav-
orable agent. The same is true in the presence of great a-
mounts of material susceptible to fungi parasitation at a
time other than in summer, as in the case of refuse from
certain industries which is later to be used as fertilizers.

Our study is based on careful observation of air
samples taken for almost one year in Puerto Rico, and com-
pared with similar studies conducted in Cuba in previous
years. Knowledge of both such Caribbean areas will result
in richer conclusions regarding their mycological content
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and in better judgment of their individual variations.

We have studied different zones having temperature
and humidity conditions bearing on the content of atmospheric
fungi. Part of this study took place in Cuba, at one end,
so to speak, of the Caribbean, but closer to the continent;
the other part took place in Puerto Rico, at the opposite
end and away from the continent, under conditions which,
that though they may be thought of as identical, are not so..

All the Caribbean islands immediately below the Tropic
of Cancer, slightly north of Havana, have a tropical climate.
These islands are partly flat and partly mountainous with a
predominance of plains, excepting Puerto Rico where the in-
verse is true, and where, because of rainfall from local
cloud masses and the Trade Winds blowing against the moun-
tains. humidity is higher. This characteristic in particu-
lar favors to a high degree a greater abundance of fungi
and greater growth of plants in Puerto Rico and surrounding

* islands.

The distribution of rainfall at both extremes of the
Caribbean also differs in characteristics. In Cuba, for
instance, a humid season extends from May to November, and

*one of relative dryness, which is on occasion marked, from
December to May. This division is less apparent in the case
of Puerto Rico, where there is a rainy "winter." This lat-

* ter condition, together with a greater amount of parasitable
material, maintains a high fungi content, with some species
reaching their apogee from December to March or April.

The mycotic air content in the United States is dif-
ferent, having its own characteristics; and from the point

* of view of allergies, this facilitates the knowledge and
prediction of when the content will be low. In the Carib-
bean islands, on the other hand, while seasonal and individ-
ual variations tend to modify the type of existing species,
they have no great influence on the quantitative content.

It must be pointed out that the introduction of fungi
into Cuba, and in turn from Cuba to the Continent, is aided
by the proximity of Cuba to the United Statep mainland, as
well as by north and northwest winds that prevail in the
winter months and which are superimposed to the regular Trade
Winds. In Puerto Rico, by contrast, the incidence of north-
ern winds is much less, and they come from the sea. But in
spite of this, fungi are transported over great distances
through the air and are deposited on these regions by the

-3-
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way as the North Pole, as well as in the tropics or in the
middle of the ocean, far away from continents.

It is important to make a detailed consideration of
the various climatic factors of the different zones under
study, in order to relate them with the individual mycologi-
cal characteristics in spite of the latter being already
"interrelated.

As already stated, one of the purposes of this work
is to make a comparative study of the allergenic mycological
flora of Puerto Rico and neighboring islands with that of
the western zones and their islands, in order to find out
the possible difference between those islands close to the
continent and those of the eastern end, such as Puerto Rico
and Martinique. The latter has been included as a result of
air samples taken during a visit to it. Once in possession
of data of the northwest, northeast and southeast Caribbean
zones, it is easier to understand the differences existing
between them. Greater importance shall be then given to
data relating to Puerto Rico and Cuba, since the bulk of
the investigation was conducted in these places.

The Puerto Rican Climate

Puerto Rico is situated at a latitude of 18 and 18.30'
N., that is, within the traditional torrid of tropical zone.
Thus it is situated within that part of the globe receiving
the maximum sunlight, namely between the tropics of Cancer
and Capicorn. In this zone, the noonday sun is nearly al-
ways close to the zenith, and its rays fall almost vertic-
ally with great heating power.

Since Puerto Rico is a small island, the sea has a
prevailing influence. This maritime influence acts as mod-
erator, since water takes longer to heat up and to cool off
than the earth; thus the sea helps keep the island warm in
winter and cooler in summer. Because of this, temperatures
never reach extremes of heat and cold observable in the in-
terior of continents and, to a lesser degree, in great islands.
By the same token, maximum and minimum temperature readings
do not coincide with the days of greatest and least sunlight;
instead there is a lagging from one to two months in warming
up and cooling off. Therefore the maximum heat and cold are
reached at the beginning of August and February respectively,
instead of those dates markiug the beginning of the cooling
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off and warming up processes. Such-is the alteration suffer-
ed by the island in these two months.

Puerto Rico lies towards the east and towards the mid-
dl~e section of the great continental mass of Americas and to
the west of the North Atlantic. This position, in combination
with latitude, affects the wind regimen and places the is-
land within the ascending arm of the great North Atlantic
marine current. This North Equatorial Current originates
on the African coast, close to South America; it passes
through the Antilles, penetrates the Gulf of Mexico, exits
by the northeast sector, and reaches the European shores
by again traversing the Atlantic. From there it turns south
once more, along the western coasts of Europe and North Af-
rica to complete the circuit.

The ascending arm of this current, known as the North-
ern Equatorial Current, is warm and humid, and helps inten-
sify this characteristic of our climate. On account of the
vicinity of these masses of warm water flowing along the
coasts with the Northern Equatorial Current, the Puerto Ri-
can climate, and in general that of the Antilles, is some-
what warmer than it would otherwise be. On the surface of
these waters, evaporation is simplified since no great a-
mount of sun is required to heat them, resulting in more
cloudy skies for all this part of the Antilles, which is in
turn translated into more frequent rainfall.

This data, lifted from very interesting local studies
by Dr. Rafael Pico, and from others on the geography of Puer-
to Rico, avails us better knowledge of local conditions.
The winds blow mainly in the leeward zone, that is from the
East.

Influence of the Trade Winds

Puerto Rico's latitude places it within the influence
of the Trade Winds, blowing in this region from the east
throughout most of the year. These winds in general have a
drying effect, absorbing the humidity of the places along
their path, and without tending to produce precipitation
except when they encounter mountains and are forced to rise,
cool of f, and release part of the humidity, what is known as
orographic or mountain rain. This is what takes place in
Puerto Rico, and similarly in other islands with mountain
regions.
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The Trade Winds are felt more in the northern, east-
ern and southern coasts, and on the windward side of the
mountains. The Western coast and the windward side of the
mountains are better sheltered and suffer from them less.
The same is true of interior valleys that are well protect-
ed by the mountains.

According to meteorological data from San Juan, the
Trade Winds blow from the east about 50 percent of the time,
10 percent from the northeast, and 19 percent from the south-
east. In winter these winds have a tendency to blow from
the northeast, and in summer from the southeast, but always
with a predominance of those from the east. The two periods
of greatest velocity and force are winter and the month of
July. On certain days, this influences fungus content, the
latter being directly proportional to wind intensity.

Sea breezes occur during the day, because at that
time the land warms up more quickly than the sea. This
casuses the air to warm up and ascend, leaving a vacuum to
be occupied by the cooler air above the sea near the coast.
This displacement of air also works inversely: the land

I cools off more rapidly than the sea, and the sea air, then
warmer, ascends; the air above land moves in to take up
the vacuum, resulting in a slight dawn wind which we call
land breeze or "terral," and which is much more gentle than
the sea breeze.

The sea breezes tend to have a cooling effect on the
climate, smoothing out extremes in temperature and making
the summer heat bearable, especially in the shade. Although
these Trade Winds blow in the same direction and with equal
consistency throughout the year, the breezes change direction
twice every twenty-four hours. They have quite variable in-
tensity, many intervals of transquility, and two larger pe-
riods of calm. Generally, the Trade Winds are felt, al-
though weakly, since as a rule their intensity is greater at
greater heights than the breezes; they are hardly experi-
enced near the coast. The breeze is a low wind whose main
effect is on temperature airing and cooling coastal atmos-
pheres. Since Puerto Rico is a small island, it can be said
that the effects of the sea breeze are felt in at least one
third of its territory.

It is important to know such characteristics, since
fungus curves are influenced by them. This will explain,
for instance, the difference between quality and quantity
of fungi found during the day, and what takes place after

6.-
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6:00 p.m. when the breeze changes. Sometimes, variations
are quite evident, judging from plates exposed at both these
times. Generally, Pematiacea species predominate during the
day, together with others belnging to the Monolial group.

Valley and Mountain Breezes

Another type of breeze, of a very local character,
is the valley and mountain breeze. The mountainsides, ex-
posed to the sunrays from the beginning of the day, warm
up quickly, while the valley at their foot remains relative-
ly cool. As a consequence, a high pressure area is formed
in the valley, and a rarified or low pressure area is form-
ed in the mountain, the cool air rising towards the mountain
along its sides. The inverse is true at night; the moun-
tain radiates its heat more rapidly than the valley, and the
high and low pressure areas are inverted; the cool air from
the mountain descends onto the valli~y. In both cases, it re-
sults in a tendency to equate the teraperature of the mountain
and that of the valley.

This is a pronounced phenomenon in some valleys of the
Cordillera Central [central mountain Range]. Along the les-
ser and protected valleys that descend from the Cordillera
Central in the south and, p~robably, the west of Puerto Rico,
one can easily feel the slight wind that rises from lower
parts of the valley in the early morning hours, and which
descends more ruptly from higher to lower ground at night-
fall.

We have found a somewhat different fungus content in
the central zones; that is, while we fcxaid Monilia sito-
phila fungi in the coastal and sugar cane zones, Cladospor-
ium and diverse species of the Dematiaceae family predomi-
nated in the center of the Isle.

Characteristics of the Rain

Rain in Puerto Rico is due to four main factors: re-
lief or topography, convection, Trade Wind waves, and the hur-
ricanes.

The relief causes what is known as orographic rain.
This rain is found particularly in the windward parts of
the mountain areas and corresponding foothills; once the
mountain forces the humid wind to rise, the humidity con-
denses and comes down as rain. The rain falls not only on
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the mountain itself but on the foothill on the windward side
as well. The opposite side, on the other hand, rill not
normally receive rain from such winds.

Convectional rain is due directly to heat. When the
air near the ground is very warm, which occurs during the
hours of major sunlight, it becomes rarified and rises, pro-
bably containing considerable humidity caused by the fact
that the sunlight has evaporated the water. While rising,
the air continues to cool, and the humidity continues to
condense to produce those midday clouds common especially
during the summer, resembling huge masses of cotton tufts,
from which some emerge like very high towers several kilo-
meters in height. These towers are made by hot air currents
rising inside the clouds. When at last those clouds turn into
rain, it is oten a downpour of short duration.

The changes in humidity have a direct effect on the
falling off of fungus spores, since the greater iheir den-
sity or weight, the greater will be the speed of their fall.
This shall be dealt with later by application of the laws
of body fall to the different spherical spores. This should
not be confused with the spores being driven by the rain,
Still, it is interesting to point out that a few years ago
we made some studies on fungus content within clouds as com-
pared with the air outside them, and were unable to find
any marked difference in favor of the former as we had sus-
pected.

Convectional rain and orographic rain are similar in
that precipitation is caused by the cooling off of ascenC-
ing, humid air. The difference is that in convectional rain
the air ascends as a result of heat, while in orographic rain
it ascends because it mores over a mountain-tog. In both
instances the result is the same; but in the case of oro-
graphic rain, the cloud producing the rain is nearly always
lying low over the land, and the rain is one of droplets or
rather a long and intermitent drizzle. In convectional rain,

the cloud is at a great height and the falling drops unite
with one another, and reach the ground in continuous, large
drops as a short duration downpour, usually late in the morn-
ing or early in the afternoon. Both have the same effect
on the temporary cleanliness of the air. Although the fun-
gus content drops during rain, it goes up soon as the rain
stops.

In the Trade Wind waves as was indicated, there is,
a part -- the one east of the axis -- where the air is ris-
ing. It this air contains humidity, which is normal, the
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humidity will be condensed, forming clouds that end up as
rain. Rain from Trade Wind waves is characterized by a
long duration of wet weather, quite often lasting a whole
day, and on occasion two and three. According to McDowell,
about one third of Caribbean rainfall is due to these waves.

Two Types of Seasons

Rainfall has certain evident characteristics. Every-
where there is a rainy part of the year -- the rainy or humid
season -- and another less so -- the dry season.

The dry season can last from 4 to 5 months. The first
. 4 months of the year are always relatively dry, excepting

the west coast and the western and central portion of the
, mountains, where April is already humid. In these regions

and in the southern coast, December is also dry, resulting
then in 4 months of little rain, and even in five very dry
ones for the southern coast.

The remainder of the year can be rainy, with some
differences among the local measure of rainfall. The rainy
season has two maximum readings for most of the island, ex-
cept for the west coast where there is only one, and in the
Luquillo Mountains [Sierra de Luquillo), where there are
three. The first top reading usually takes place at the
beginning of the rainy season, in May or June; the second
takes place in November for those areas where December is
humid, or in September of October where December is dry. In
the west coast, the only maximum reading takes place in Au-
gust; in the Luquillo Mountains, the three maximum readings
occur in May, July and November.

The fact that the dry season soincides with the cold-
est months is explained by the fact that at that time there
is less evaporations, and thus less humidity to produce rain
clouds in the atmosphere. The tundency in the northern and
eastern parts of the island to have a humid December is due
perhaps to the predominance at that time of Trade Winds from
the northeast that still carry enough humidity. By January
and February, even though they still blow from the northeast,
they no longer carry enough humidity, and little rain results.

The air samples taken in order to find out the number
of colonies differs if the sample is taken, 1, without rain
and with stability in temperature and wind; 2, with rain,
during the first few minutes; or 3, with rain, after it has
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been falling for'a while. In the first case, we will find
the fungi prevailing at that time In the second, a series
of different fungi will appear, originating on the surface
of the earth and on plants that will release spores on be-
ing struck by the first rain drops. In the third instance,
the count will go down because the spores are being dragged
by the rain. This explains why some patients experience na-
sal discomfort and sneezing when it begins to rain, but get
over it if the rains continue for a longer period.

Puerto Rico's temperature is fairly constant through-
out the yearresulting in little variation in atmospheric con-
ditions in the different seasons. The latter are hardly dis-
tinct in the Island (chart 1).

Other factors related to the mycotic content in the
island should also be considered. This is the result of
the flora of the differeng regions, especially of the dif-
ferent harvests, their parasitation, and the use of indust-
rial refuse. This is why the coastal zones, where most of
the sugar industry is located, have a particularly higher
content of fungi during the milling months, as we shall see
later when we deal with this in greater detail. The same
thing happens in areas where other minor harvests take place,
especially tomatoes, where certain fungi parasitation, in
this case pathogenic, takes place, such as Cladosporium ful-
vum and Collectotrichum gloeosporiodes (in oranges). Of
course, we must not confuse parasitation of a harvest by
pathogenic fungi with fungi whose spores are easily freed
and constitute part of the air's allergenic content. Most
of the latter are saprophytic.

The central zone, which could be defined as that of
tobacco and coffee, has more defined characteristics. Be-
sides climatic and agricultural characteristics, one must
consider population distribution in Puerto Rico, since in
the last instance it will be the one exposed to the effects
of the different fungus spores. It is estimated that 10
percent of it, that is 275.000 Puerto Ricans, have or have
had some allergic manifestation in their lives at one time
or another, either major of minor in degree.

We are still unable to learn in what proportion of
them the respiratory problems are allergenic in nature.
There may be some 15 or 20 percent of the population that
is sensitive to fungi, where it results in bronchial asthma,
allergic renitis, or any other manifestation caused by such
elements in the air, indicating the importance of its clin-
ical and mycological study.

-10-
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Naturally, the most highly populated areas merit spe-
cial attention, because of population concentration and on
account of other factors related to the different industries.
Some of the latter, such as leather and all others dealing
with products of a vegetal nature, facilitate parasitation
and hence sensitivization of the personnel.

The type and ventilation of the dwellings, their
site, the furniture, and the parasitable material in them
deserve special consideration, as it is known that the fungi
content in dwellings is generally higher than that of the
air outside. Warehouses also require special consideration.

The Cuban Climate

The climatic conditions of this island, lying on the
western portion of the Caribbean Sea, deserve to oe studied
with interest, although :.n less detail than in the case of
Puerto Rico. Being the largest of the islands, and also the
closest to continental America, the mass of its atmospheric
air is somewhat different. It has a surface of 45.000 sq.
miles, a longitude of 720 miles, and an average width of only
60 miles. The maximum width is 120 and the minimum 22. Cuba
lies 90 miles from Key West; 140 miles from Florida; 125
from Yucatan; 94 from Jamaica and 50 from Haiti. It is not
a mountainous island, except at the extremes and in one cen-
tral area. The highest point of the oriental province is
8,200 feet, but most of the mountains are less than half of
that. The island is surrounded by large beaches and bays
and a considerable number of keys and small islands. Although
lying south of the Tropic of Cancer, itis close enough to the
temperate zone to have a relatively moderate temperature
throughout the year. Summers are hot, but the heat is not

excessive, as is true of more northernly places. Temperature
seldom exceeds 90*F, the average summer reading being around
80"F. Winters are cool, with temperature of 65 to 70*F.
Rarely does the temperature dip below 40 or 50*F, January
and February being the colest months, although there are days
in them when the temperature may go up to 80.

Temperature has no major influence on plant distri-
bution; it is, however, an important factor in rolleniza-
tion. It also has a definite influence on grasses that dry
up in winter and bloom abundantly during the rest of the
year.

Strictly speaking, there are only two seasons, the
rainy one commencing in May and lasting until the end of
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October, and the dry one extending from November to May.
Both have a direct effect on plant and plant reproduction,
although never as markedly as in the Temperate Zones. Cuban
plants, therefore, have ample time in which to carry on their
pollenization, rather than being forced to do it in a fixed
and hasty manner. This accounts for the small quantity of
pollen in the air, with a few exceptions in certain periods,
especially in the months of January and February, when cer-
tain plants with precise characteristics bloom; and in sum-
rier when grasses predominate and the content hits top marks.
Humidity is high, with an average of about 75 percent.

Fungi tend to reproduce easily as in the case of Puer-
to Rico, although humidity is lesser. There are small dif-
ferences peculiar to certain species due to local conditions.

Population concentration is also different, Puerto
Rico having 643 persons per sq. mile, and Cuba only 1280. In
Cuba the population of the country, that is 11 millions out
of 712. In Puerto Rico, San Juan's metropolitan area with
600.000 inhabitants is in somewhat a similar proportion,
since the island has 2 3/4 millions. But the main differen-
ce is in the interior where the number of inhabitants per sq.
mile in Puerto Rico is over 5 times higher. Hence the cor-
relation between the mycotic content of the air and the num-
ber of susceptible persons is more significant in Puerto
Rico. If, for the purposes of such correlation, we consider
the following factors: 1, number of spores per cubic yard of
air; 2, cubic yard consumption per person in 24 hours; and
3,number of inhabitants, we could have, as we shall see, a
means of calculating the possibility of more allergenization
in Puerto Rico resulting from a higher concentration, and
thence a greater amount of fungi per yard of air consumed.
Because two of the factors are variable and the third one
greater, it is logical that in a larger population per sq.
mile with access to the same polluted air, there will be a
greater amount of illness than in one where the population
is less numerous.

Although we have made a study 3f air samples from
Sr. Croix, the Virgin Islands, and Martinique to the south,
the study was much too brief to be considered a serious re-
ference. In Puerto Rico, instead, the study took one year;
it took several years in Cuba. But we believed that the
characteristics of the above-mentioned islands are very simi-
lar to Puerto Rico's. In both, meteorological conditions are
similar, especially in the Virgin Islands. Thus, in St.
Thomas as well as in St. Croix, the annual average tempera-
ture is as shown in Chart 3.

-13-
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Chart 4 shows thi temperature readings of Martinique.

Here is a resume of temperature differences in the
four main Caribbean divisiont; in the hottest and coldest
months:

Place Average Min.(F) Average Max.(F)

Cuba 72 Jan and Feb 81-4 May to Sept.
Puerto Rico 75 Jan to Mar 80-1 Jun to Oct
Virgin Islands 77 Dec to Mar 80-2 May to Oct
Martinique 76 Jan and Feb 80-1 May to Oct

The amount of rain and the number of rainy days in
the year also vary among them: Cuba, 121 days per year;

* Virgin Islands, 205; Puerto Rico, 214; Martinique, 223.
These figures are comparative and have been gathered on
the coast areas.

The vegetation and mycologic content of the air is
very similar in the different islands, Cuba being the only
one having a greater variety of plant species because of
its size and proximity to the Continent. Diversification,
progress, agricultural industrialization, and development
are greater in Cuba and in Puerto Rico; the same goes for
general industrialization in both countries. Dwellings and
living conditions therefore, are, also different. All this
has a greater or lesser effect on the particular character-
istics of sensitivity to microorganisms in the air for each
one. Another aspect of interest is the diversity in the
ethnic content of the different zones, and the allergenic re-
action peculiar to each group.

Method of Study Plate Culture

In order to be able to arrive at a meaningful compari-
son of figures and data obtained at both ends of the Carib-
bean, in Puerto Rico we used the method of exposing of Petri
dishes for 12 minutes, since the method of small plates (or
sheets) would not enable us to identify all spores, and many
would go ignored. When we get out of the sphere of dematia-
ceae and like groups, it is difficult to correlate the coni-
:l-aTof the different Aspergillus, Peniciloium, Monilia,-ec.
T -certain instances, we also made use of 3- anido-iFnute
plates.
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There is also an interrelationship between the amount

found in dishes- during 12 minutes -and the amount of spores
during the 24. hours 0f the day obtained in the Durham appar-
atus, using the-smali plate method; -but since the number
of colonies was so large, we decided to use smaller time u-
nits in comparative studies.

It should be indicated that although the great major-
ity of the-dishes -were oxposed- on the terrace-of the Pathol-
ogy Department in the Agricultural Experimental Station at
Rio-Piedras, some were developed in the building's lower
floor or other points-of the Station in order to compare re-
sults. Dishes for reference-were also exposed in Ponce and-in different locations of the central mountain range.

Notice that the colony sowing method is- subject to
* -! natural-error derived from variable atmospheric conditions,

wherebya sample taken in a particular-season may not con-
taim the same fungi variety found-there in previous days
nor in, subsequent days- In order to- know more alout the
causes of such variability, we exposed from 5 to 6 dishes
at 3-minute intervals. All were open and closed at the
Ssame-time,- and the same happened with the identification of
the colonies- some four I or five days; later.

Importance of Multiple Sowings

Results andcomparisons of the dish series were highly
significant as_ canbe appreciated inthe char appearing in.
'another page of this study. In- some instances,, the-qualita-
tive difference was tgreat, suggesting that one only dish ex"
posed to-mycological1 ontent durin' 12 minutes is never -sig-

-nificant, It will. therefore be :necessary in the future,
that Studies conducted, with the help of automatic equipment

-be done in series.

Since the daytime curves on fungi variety are subject
to a -certain marginb oferror, v'. recommend that more than one
dish be exposedp in order to- find out what is happening in
the air. 'Also the velocity and -direction of the wind must
be taken-into consideration at-each -moent. -In San Juan,
the wind varies in the manner explained in the above-men-
tioned chart.

As was to ,be expected- three of the five dishes ex-
posed were quite similar; -a fourth.one was somewhat-differ-
ent, and stillanother was completely different.. We assign
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the differences to an air mixture that was not very homogen-
eous, and to the fact that there were spots within the cir-
culating air mass, that is places where the fungi in transit
differed from the rest of the samples.

The results indicate that no curves can be plotted on
the basis of just one sample taken once ý. day on the same
spot.

The use of automatic equipment would reduce the mar-
gin of error, and would result in curves of easy enough in-
terpretation. Oc course, what has been done has no diminish-
ing results on the value of the investigation regarding: 1,
the abundance of fungi in one zone as compared to ar" ther;
2, "'ie frequency of occurrence of the different zpecies, and
", •,u presence of the zone's L,rst common fungi. Besides,
this is the method employed in other countries, especially
in North America. We are not against the use of small plates,
as long as their use is confined to the study of a few fungi.

The result was always related to certain conditions
accounting for the diminution of colonies during rain, that
is when the air reaching the dishes had passed through a
liquid curtain dragging the fungi towards the soil, although
in other instances we suspected other secondary factors as
responsible for certain anomalies.

For instance, in some dishes exposed for 12 minutes,
the colonies numbered 20, increasing considerably during
the first few minutes of rain. At other times, immediately
after the rain had ceased, the count climbed abruptly. The

* explanation might be found in the followinc reasons:

In the first case, during "pre-rain," the first drops
* reaching the dry earth near the dish freed many fungi un,-,ual-
* ly contained in wet soil, as if the dust spot was stirrca by

the impact of the drops. The second case can be explained
* by the fact that, since rain in the tropics is of a typically

local character, when a cloud discharges its contents, a mass
of neow air will come to replace the one descending, and new

* air currents will blow, bringing fungi from other atmospheric
"strata.

"One is able to understand the heterogeneity of the
aerial mixture by realizing how many elements are at play,
including the ascending and descending currents due to the
differences in local terrestrial temperatures. Series auto-
matic takes of air volumes at different hours would therefore

-17 -
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offer a solution to the problem. There are some apparatuses
to obtain such sar,-pes, although they are still imperfect.

In Cuba, Cadrecha took samples by means of a sealed
box with a plate in its lower part that opened quickly to
take a volume of air that would sediment its spores on the
plate. This is the case of a predetermined static volui .

in order Lo be able to comparc + .. ... at,
we decided for t.ie purposes of this investigation to rely
on the Petri dish method, related to the small plates method
on certain occasions, and for which, besides having taken
many samples to know the fungi variety of Puerto Rico, only
one was used, exposed in the morning at 10 a.m., 1 order to
ce---nre the curve.

We must state that the different curves obtained
through the years do not follow the same pattern as in the
United States, where they climb markedly in summer, drop
to a minimura at the beginning of the cold weather, and drop
still lower when snowcomes. In our regions, the curves
show different peaks during the year, and, except for higher
incidence of some fungi in some periods than in others, they
do not follow a fixed pattern.

In Cuba and Puerto Rico, where atmospheric conditions
are more stable and propitious, the curves are perennially
high and without those pronounced high and low fluctuations
that occur in other places, except when proximity to certain
harvests or the abundance of parasitable material may incre-
ase the amount of a particular fungus, although without great
alteration in the annual curve.

Influence 'n the Atmospheric Factors

It should be pointed out that during the day the
fungi proportion or curve is affected by a series of varia-
bles independently of its more or less homogenous concen-
tration in the atmosphere. This is due to these different
factors:

1. Wind-velocity: the higher the velocity, the
greater the amount of colonies in the dish.

2. Wind direction: this only affects fungi variety
and not quantity. This factor has repeatedly
surprised us when comparing the dishes exposed

- 18 -



during a day having northeast winds with those
exposed during a night having southeast winds.
As a rule, accounting for natural exceptions,
the content of night fungi is different from the
day ones (Naturally, I am referring to the air
outside and in motion). Also fungi of whitish
colonies tend to predominate at night.

3. ~ ~ ~ 4 -1 cz- n t

1. Baro-:etric pressure: A general inverse rela-
tionship with iL exists.

In San Juan, the wind system on the wind comrss is
t1'- one indicated in the accompanying figure.

.:•ader to " -ations that in
.. of tAe - . ,. ,e assign importance to

considc-x.ion of this aspect in the particular case of fungi
jfrom, definite zones where it may be considered that a large
source exists.

N NE

°E

2: SE

SE - 19

S - 14
SW - 3
W 1

Fig. 1. (Numbers above are percentages) San Juan's
;'.;ind Cor.,pass. We can see that the majority of fungi
from a particular zone originate with or are trans-
ported by air currents from the east and northeast
during the day, and from the southeast at night.

- 19 -
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The influence of the degree of clarity of the sky in
our climates does not seem to be of real importance, since
it quickly changes in a few hours.

Fungi are only a part of that large conglomerate of
living organisms which constitute [)arz of our soil and which
contaminate our . 2 ia:to at., , ThK:.., number i. ,-
ture is enor:. .. inci .
1"icuiz tý7 u

ing subject. Th<r Zunctions, some beneficial, and their
scientific utility on the one hand are, from other points
of view, harmful. Let us cite the parasitation of the human
being in certain cases, and, more so, the productir" of al-
1-rgenic manifestations in man due to respirr. ....... -

.r ,ctl -. 7-ise harmful in t.i %;
S... -... ounts of materials and food. Yet,

this very same action permits the elimination of much waste
matter. . .

Description o. ,,

From the point of view of this investigation and on
acco)unt of its limitations, we shall deal mainly with the
study of the asexually-reproduced spores of one series of
fungi, especially thc Fungi Imoerfecti, since they consti-
tute the most important group ior our purposes. We will
also study the phicomiceti group.

The Fungi Imperfecti may be divided into four "groups"
in accordance with' the structure of the apparatus producing
spores. These are as follows:

1. Sphaeropsidali - Conidia is prcduced in picnidiae.
2. Melanconiali - Co-'Ti- s produced in an acervuli.
3. 'Moniliali - Coni'ia is produced in conodiofori,

but never in picnidiae or acervulii. On occasions, it is
produced by off-shoots or by breakage of the hifa. The Mono-
lial group will be the most important in our s-t-y.

4. Here Conidiae are absent, and the fungi are temp-
orarily called Mycehia sterila.

Another class that should be studied is the basidio-
miceti, and in them the groups of the uredinali and-ustilagi-
nahi, which we have not dealt with because at the moment we
are only interested in sowable fungi. Therefore, the blights
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and mildews of the air will be the Subject of another w'rit-
ing at another date, since as their importance in this re-
spect-,is inrsignificant.

IIn order to. classify those f ungi appearing- in the
air-.with more frequency -during our observations, we have
classified and identified them onthe b.sso herdf
ferent f amilies, j.egenera a-nd spy'cies. Nlaturally -i
have only i ntcl1u.. o genera_ "ound tkea4 f Puert., ~ic
(Chart 5)-.

In order to facilitate and accelerate their identi-
fication, we have proceeded to divide them as to spore type
and, as to the _presence ',of one- or more -cell and- s'eptis or'in-
tornal partitions, segregating-them as shon onC V6

-0athe f olloWing page is i- list of -f Un g :. genera and
-speiesmost commonly' found i the- air sAmplos of Pieirto Rico,

together with corresponding spore sizes -(mic'ras).'

B~ake~ciriapox ~10.5
cujlininghdmdlla Sp. 12 : 9
Aspe~i parai'c 2.7 x 3.4
A.aidowi 234:3.5
A, dger 2.4-
A. luclaucr.ui. 4

.A.famar 3.57ii~~~~ 11 Alrcz . 3

RaXirosporii aphetica 11a -14
I ~ vacdiciljunas caiidclarum 4;8 x 3

-Cnjptaomdla p. ,7%x2.5
Triclwdcrmw vrda, 3.8 x 5

I ~ Cladomownum cladosporoide, 10.14 x 4
- Ccwloso~im aceinolum4 x-15

Curvulaid sp. 23:x27 y 9 x10
JCImiusihosporium aatvjVMs 6o.040 x
It. 4anmajum 45 x90
11chmintlaosporiun SP, 45 x 75{ -FzSsar;um S.P. W046 x3
F. nivalc 19:x30
Ftdu titr sp. 10 x 3.5
PCsta.'ogia 'P. 40:x 60
Pcnkilliuni nigrican 3a3.

-P. kantinCllum 2.4 x3
- -P. decumbeva, 23 x 3

PeCOU,asiu Sp. 2.3:x 2.8
Rjdzolu. nigdicda 10 x 8

14-1
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Chart 6

Classification by -Conidiae

81coniaia a im -

Pen icillium
Saixodonium

7 Spkariýz
Actirmnrnycea

* 
5 3i~i~o~.cTonsla-(Coriidia bicu Nigrospora

coloweaa~)I~ndnrn

Didyfiwsporw W)haccxdwyhate Cw~oxlkhiu
(2 COeLUa) (conklia Wbis

6) 'lraa
Phram~ospr S) Phaeohrwagielcmnhsous
(3 6 m~s cW1"a) (endaiaAcrodicsum

I cGoire"d) Cunzulaid

DictyospoiH)Wc T haeodicae Ste p yiuu
(sept0 tranvcrsals y 7 nsp ostavcal Aciar

[Lged: )Class; 2) -Color of'the-Coni-
dia; 3) Diiinb aiyScin )1
cell; 5) 2--cells; 6) 3 or-more cefls; 7)ý
transversal -and longitudinar et;8 well -
colored' Con'idia;i 90) n'o-n-colored Conidiai,

Ths ugadalso the -ones-inicluded in the-pre-

vios cars o feedhere, are- the -group most c-oMmmonly --found
in daily arsamples. ws e have -already siaid-, we- wan't to

poin out that-curves based on only one 12-minute sample's
toe-not representative of the true- aer'ial content. In order
toprove this, we exposed separate plates 3 meters apart as

follows:

Plate 1: 1 Monilia, sitophila colony, 3 small Clados-
poria. colonies, and-W-ME-Prgilli sp. colonies.

Plate 2: -5 Fusaria colonies, I Penicillium colony,
2 Crvua~ria co-lonies,7and 4 Hoizodendr; teesno
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Plate 3: 1 Acrothecium colony, 2 Hormodendri colon-
ies, and 1 Monilia sitopriarE; the rest not -id-e-nt±±fied.

Plate 4: 1 IN. s-itophila colony, 1 Cladosporium,2Hormodendri; -the rest unldeitified.

Plate 5: 7 Peniclillia colonies,92 Hormodendri, 2

Thd esu-. oi xýio th-S
impb.ssib le to arrive at defir~ite conclusions with only one
sample. This point -of view- -agrees with. an -investigation
conducted by Cadrecha.and the a'uthor in 1939', exposing--lte
every two hours an-dcomparinig the riesults' with diffnrent at-
mnospheric -conditions -previailin'g at the mb~ment-

All. -the above is s;u bject in gratesueothdi
rection and lintensity -fair curens Although, no. def in-:te
-conclusionis can- be6 drawin, except that the 'sam -les must be
taken- many' times --during the day to reduce ithe margin ,of er-
rot, there is otherwise no reason to abandon- the method used,
since- we- are inteirested -in obt aiining -enough samples in each
season to determine the fungi variety dominant in each period.

-In the photographs that will, follow, 'we can -apprecii~te
- ~the -difference in- each' plate (Fi1;gs. 2, 3,andý A).o

-I& thel- tropics-, cuv -are. -altrd an abirr
-fashion, as can- be obevd in Fiue.5-n ,representing
'cUrv~s' fojr severa-l years.

Fall of the Spor-es

.Spores -for ,the most -part affect a spheroid shape,
although- ter ae- -some -that ~aeelonpgated- in' one' of their

the veoit of th spores-, -Dot 'to miention th influence of
A-the- air.

The fall, of an al~iost spheric spore such as one of
theAspergilli is not like the fall of one of the Alternariae
o r -P -eIt-iflae In the first ins-tAnce, the laws of the r~al
of objects apy to a greater extent. -Theoretica1lv', itI could easily'be calculated by mean's of Stokes -law with its
subsiequent modified -formulae.' In the case of elongated spores,with the weight being more -pronounced at one-end than At the
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other, other factors iwill have to be considered, which issimpe eoug. Iti mortant to consider the hygroscopi
factor, since the weight increases with the amount of hu-
midity absorbed. Another factor to be considered, even
though only theoretic:.ly, is the density of the different
strata they will have to traverse.

The fall of a :there is calculated by measuring its
dens ity, radius And .1 rate. But each spo:-r in coveredby a thin filE o£ of ..- ity which will . t,• . C : . i•,"- ... ions;
were thus not taken- into consideration, the applied formula
would not yield accurate resuls,.

Stokes law -has been proven correct in- the case of-spheres having a diameter between 0.001 and 10 c- . hen
these ÷re smaller, -the ca-lculnts are not accurate. There- -[fo;%, --nii .- has calculate-i l ,. £ormula:

Sz -p - 6, b

9 U pa

1V: terminal velocity a: sphere's radiusp: -density ofthesphere u: viscosity of mdium
6: density, of the4-mediui -p: pressure of gaseousg: .ravity accelrati6n. medium.

-b: constanti (6.2&5-~10-4)
wh en p -i's mfeasured in
cm oflfg.

If we compare the velocity of fall of a fungus spore
-iand a bacteria, we could see-how the latter falls more slowly
because of its-smaller size.s

All this has been arrived at by a study of fall in
Swell-known atmospheres and under experimental conditions

without air. This is not true in the case of atmospheric
air, but we can say that in it, the bigger the organisms
(spores), the greater the rate of fall. One must consider
that in descending under conditions of relative-dryness, the
spore will be loigison[sic], and will thsbgnt
fall less-rapidly.

Spores belong to the world of "things that float and"stick." In objects where their smallness allows them to
float, gravity- is not sufficient to pull them downward against

-25-
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GRAHICNOT REP0RODUCIBLE

M 'fi eý C~~paif
*i h, bII;a , h

*h-useu nr ones exposd t h
saetime 6bu #-3a metrs :apart.

ajir currents; qbc wheni they have, -been- depoited, they-stic
and do- not jreadiy-come off,.

This conidition-of ingravity results-from still another
influence' 'the tednden-cy -to make them -syMmet~ricalj, a character-

iistic- shared`.by many -of the organisms of tha~t nic-roscopic
world._ -The6nce its being known -as- the -world- of spheres. -This
-is a -charadi 'erisiic-of many sporeqs and- pollen -grains-. The
best flo0ate ris, i_ so -to sipe6Ak, are thosee b~etweedn 17 'and 58 aS.-
cras.

Thos exeedng such size ate -mainly '~stcer, and

although they -do not -flohat very 'well, -they "stick" -easily.j

-surfatce, as Is" the caewt h majority of spores.- make
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Fig -3. Plat exoe at- -te-aetieai

/I I.

1g.2 bu -3 Imeters apart.

I.I

_ ~ use- ofý a takeof£-mehns in -orde'r to, freethemseve
a d be in o- f .I I t .

The, -mobili-ty and. t-ransfer of spores is subject to a
series.o-d factors, --:the O'St' -impor~tant -among vwhich Are: a~s-
cehading and -deicehdihig- Currhtsg,j atmospheri~c -humidity, and
the *Light .and, -.%olume of the .sp'ore s-.- Af ter -getting off -the
conidi~pho reso.or -sim i~r -e'loments,- the- spojres are transport-
eal,•y- thie. air, 'and -are imelled at-different :heights, and •
are gradually sedimented Onto-the earth-, often-Very far from
their p~oint of origLn-. -For thi~s reason, it .Is ýnot always
possible to infer that the--fungi c.me -fr~m-local sources.

Our main concern it, ýhowever, their composition and :
content-in the air We breath4 One vay to find out the-amount

ýof spores 06-. inhale daily i s by their number-per .cubic yard
Of airi The air. Co6nsumption .per p•erson iStapproximately 20

A yards-per day. Thusfor instance.j if-ve bid, let us say,
1,-900 spores .ina yard,, and the airt-consumption vas
20ad.ubicnyardi, diiy, in .24 hOUrso-vf tould come in contact.
with 20,000 spores.. This may not be so, since quantity and

sta
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Fig. 4. ýPlate6 exposed 3 meters -away from the
previous ones. They Iere all openedand closed simultaneously to-make

them comparable.

composition of the air vary considerably. The figures are
used to conveyd an approximate estimation. The quantities
are possibly lesser.

This calculation is not--difficult if the "small plate" I
per cm2 method is used, raising, it later to a cubic yard. I

%
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Fig. 6. Annual 'Monthly Aiverage (Number of
colonies per 12 minutes of d-aily
exposure.-)

Isolated Fungi (Puerto Ricoa)

Ihlakeslea tri pora Ghwlac nfap
Penlcilfurn nlgkvlcru Fwrzium nivde
P. janflnciumi FAarium (Secmi* Aachaites)
P. decumbea Fkuwrium M-Sp.
?cnoiiltam Six Cuivularia Sp.
-Fuuidium-carneolumCllapistidoke
Peudtklil Sp. Alclaaswonlum !p.
Peticoi" SP. Cyael
Mlgr Spoiauaedic Mionewdcndium
Laccllia so. Tdchodvmna viride
Verticl~lium candelabrum Plsiz.opus ahwi~us
A_.WffgiluUsiadosi R. nigricans
A. flamma Mfonilia eilohila
A. tamaril Cladospotium ckadoaporiolde
A. glaucus Spondilocladium - -2
A. luchuer.ds CephaWIospOriu nA
A. jiaaintlcus Vhticwecium
&4. Jkwcuasvy Acrotlaccun sp.
A.niger .Mucov Sp.
A4. terreug ctilurnsyccs .%p.
mA rUpegiS Sp. Stcnly)Aylium Sp.
llclminhosporlurn saticum Plaonm
ff. Witdivdclokldc Acremoniella
IfelmiraJhospodriu sp. Botayti -P. .

Neurospmv creama Spicerla sp.
Allenwerketenuia Clwetamium

-30-

I;A



oil

Tncidence of F~ungi In t-h- Differen kflegions

This merits considera-ý-,n because it alowas a bet t r
knowledge of what takes placo genarally ia groat expanses
In Lho Unzivýd States, for instance, 'he followxing occurs a--
cording to Prince:

Al-ternaria: Very frequent. Y" the noxith thc. anm6unt
is ~ ~ ~ ~ ~ ~ 1 con aerl reue-n';na u is abundant in summer.

In the south, it'is practically perennial. In the northeast,
the quantity is relatively minor.--

Hormodendrum: Abundant in ",he north with decrease
in summer. Abundant in the south in autumn and spring with
slight decrea-so in summer.

Helniinthosporiumi and Spond-ilocladium: Abundant in
the north in summer, and in the south in Spring, autumn-and
summer.

Fusarium: More frequently found in the south.

In Cuba, predominance is as follows:

Januar-y to Mlay: Ilormodendrum and Monillia sitophila.

- April to June:, Hormodendruiu, Mudor and Penicillitum.

July to Seotember-t Rhitopus, Hormodenjktm, Spondi,-
locladium, Acrothecium, -PenTc-flT=1u, INsarlum- ann _______

sTizoprh1.ta.

October to December: Spondilocladium, Acrothecium4
Penicillium, Fusarium anid Mloniiastpla

In Puerto Rico:

Hormodendrum: Throughout the year, especially in
winter.

I 1M.. sitophila: Abundant in w~inter for the reason -

given i~n reltont pakasitation in sugar cane.

JnAcrothecium & Curvularia: Abundant from November to
Jnbu-t=as6Toound aTiya around.

IFusarium: Predominates in the winter months,-but may --

Ibe present in other mon'ths without manifest predominance.



Alternaria: Generally appearing in stimmer on a few
occasions.

Anal:,sis of the preceding data shov's that in the
United States tnere is pedo . o" AItrzria and Nior-
modendrurn; in Cuba, -. orode .. n, e•M,

.•-o-theciut-and -Rh-zopus; an u in -u mf. o 3if.. uod'-drui.

2Ichoacrnma, 5.4al2ospor,-OIuI. P1'e0aps izpus, C5haezomium
ano A-" grospora are :more aiindant in Cu'a -hninpuerto iffco,
but ern-A-itfporiura, Fusidiumi- and Pestalotia seem to pre-
dominate -in •e-latt-er. it can be sdhiever, that
there are not great differences between the two islands.
(Drawings of some of these fungi are of1fered in the Appendix)

Detailed Study of Monilia Sitophila

The reason Ave have chosen to make a more detailed
Sstudy of the fungus Monilia sitophila is that during part

"- of the year its curve peaks very noticeably, leading us to
think that its multiplication was due to particular- condi-
tions of the substratum at that time. Wishing to clarifythis point, we decided on the following study:

i. Find out what parasitable material and what har- Jý
] vest predominated in winter months.

2•. Expose plates in metropolitan areas, in the coun-try, shore, and mountain, and in different parts W, -the city.

__ • In the beginning of the study, we thought that the
increase in spore -count was conditioned to the parasitation
of r-efuse from the sugar complex, since parasitation was
-high in refuse dumps.

We -were not surprised at discovering almost pure cul- I
tures of Monilia sitophila in the- fr6sh filter-press -cakes
deposited near sugar Tarms. Although this could be the cause
:of the dissemination and increase- of Mo-nilia, we suspected
other' sources of contamination. On, that account,- we studied
the firther uses made of sugar refuse. finding that it is
very frequently usdd as a garden fertilizer in the metropoli-
tan area. The next step as: the study and compaison of fungi
germination in them-.

-1 -
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When frcsh filter--e. ''- or ttc:chaza" was deposi-
ted, a great foroentation to. c .c sult_., in heat re-
lease and harm zo tXo herbs thcrein •c,•n. z at tFis stage,
no fungi vore to be found, but once cooled off. the soil
samples sho-wci a great Orof,--ion of ... "
mination, it bei'ng the on!y . . Z. •-.•2.&! -a-r!vwere

Scoveroe .)y lrge pinc Colonie3s -- cal o. Lfulngri as we can
appreciate in the accompanying •-ograPhs. (Figs. 4 & 8)

The next Etep was a study of the means and method
of transport aused tetthe filter pess-cake to the gar-
dons, which is usually done in small open carts that keep, dropping fungi as they roll along. •

On different cocasions. we took samples of gardenI soils. We found that if the "cachaz" mixed T the soilI
was recent a,-d had stopped fe rmenting, the monilia content
was enormous; the opposite happened if thed-Ir-"caza" was
old and dry.

If

- ,-i

1: j

-i• - .- ..... "!

Fig. 7. -. sitophila colony in soil lump

' - er--i-zed with "cachaza,"
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Wisingto nowthe composition of such matter, we
analyzed stuidies -made on its c i almkupbvais
investiigators.. At' the sanetm , y usd hi refuea-cultivatilob- ground utiiziing "acdhaza"O fro peviu er
-throuM,- 6 x r gh the! kindne6ss of MIrs. Maria dla CC Fern"andez, who
was studying it for oher experimental purposes,

Filter-press cake or "cachaza"l has. -.been comprehensib-
ly studied in Puerto RAico.- AlreaLdy-b130in ates

Aulite at Riutger--University- by 4r Jua'n -A. -Bonn et, vie
-find the followingý iniaersting information: It is- prduced
At -a rate- of -1.25 to 2-.50- parts each. 100- weight-uparts of cane.,
Composi-tion is 'as follows.

Constituent Percent

Fibre304
Soil io7-15
Wax 20-30 - -Albuminoids 10-15- 1.6 - 2.4=2
Ca3PO4 10-15 (S.'4 - 8.1)CaO
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Fibre is the insoluble element and is represe'ied by
cellulose, semi-cellulose and lignine. These are bi -
down in the soil by the action of bacteria and fungi.. The
relationship between the amount of nitrogen assimilated by
the fungus and the air bacteria is around 31.1 percent.

T.he nitrogen from albuminoids that is not synthetized
by the microorganisras would tCeQ to aiaonia to""
change and become part of nitrites and nitrates by the action
of microorganisms. -

The group of fats and waxes merits consideration as
it makes up 30 percent of the cake. Waxes and esters of high i
alcohols and fatty acids. The fats save the-substances used I
by organismis - , the absence of other sources of energy. They
_io L.:--2ough a Liow breakdown in -humid soils and hardly -at all
in dry soils. Wlaxes are even-more resistant thah fats; they
act under aerobiosis conditions in their breakdown by bacter-
ia and fungi.-

Every year, Puerto Rican sugar mills produce enormous
Squantities at arate of some 60 lbs. of cake per milled ton,

as can be seen in the interesting research by Samuels and
I i Landrau, published for the 9th Convention of the Internation- I

al Society of Sugar Cane Technologists held in India in 1954.

Assuming annual production to :be 12 million, tons, of
milled cane, the re.ulting "cachaza" will amount to 360-,000 1tons. This8 m ateria1 'is accgulau;te~din stidks that cover zanyacres near the mills. Great quantities are used as fertili-

zer in the nearby cane fields, a ther portion goes for equal.
purposes to the gardens, and the rest is left without use.
Its use has proven satisfactory. in pineapp.l fields and for
different vegetables.

Furthermore, the-cake contains a certain amount of
lime added in the process of neutralizing and clarifying the
juice; and sand and soil enter as contaminating agents.

One of its characteristics is the absorption of great
amounts of water when it is dry. As we shall later see, this
is important in fungi reproduction. I

Another interesting data is that a ton of it with a
65 percent humidity would take up -a surface of about 2 cubic
yards.

4- - -3



Chart 7 shows the cach*-"a's chomi..cal composition ac-
cording to the latest studies (1954).

Ch art ~7

Chemical Con.bos-ition of Cachaza --

CoD icfr a , de lic.o scco

cCormtituyente .Muestras- PrncIio V rs

4)Neanwro Por ciento Par cie toSMNitr6geno (N) 43 2.19 1.07 3.13'
QI F6"Oro wzb.O) 43 -2.77 6.4 .30

o) Potasio (K..O) 41 .44 .02 ., 1.77.
0) Calcib -(co) 42 3.05 .98 8.24,).Magneia (W9gO) 2W .49 .42 - .58jjManz.a*eso (MnO.) 6 .17 .10 .24
iHictro (Fe203 ) 6 81.0 ". - 4.71

.1siBoro (B..03 ) 4 .01 2
/A.Materia orginica 1 39.5
4WP&rdida al ibciera 1 45.2 . V
/6 Sacarosa 4 3.0 2 - 4
/9pHuxndad (frcsca) 188.0 58 - 69
'-)HwUcAd (Qlaýnaen ) 23 15.0 9 -47
W)eovoge 2 .373 9.372 - .378

[Legendj: 1) Constituent; 2) Samples;
3) Comparis6n Based on Dry Weight; 4) Ave- ":
rage; 5 Vaes 6)Number; 7) (Per-
centage); 8) Nitrogen (n)1; 9) -Phosporus;
10) Potash; 11) Calcium; 12) Tdagnesium;
13) Manganese; 14) Iron; 15) Boron; 16)
Organic matter; 17) Incineration loss; -18) -

Saccharose; 19) Humidity (Fresh); 20).Hu- -

midity (Stored); 21) Weight-volume.

Again, regarding the study of contaminating material
found in gardens, it can be said- that the more humidity in
the soil, the higher the amount of Monilia...

Uaking use of -cake samples, -we found that:

1. Sterile and dry "cachaza" does not parasitate-
well, -but adding water turns it into a good culture medium,
especially for M4onilia sitophila. " "

-.A
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-- 2. Samples of old (2 years) "cachaza" showed dif-
foferant fungi, but without predominance of ,1,onilia. It seem-
ad to require• a fresh cake for the fungus to-evelop intensely
and to predominate.

__•L 3. nici!!ium -.vas cc_,.J ... n1 4n, acid'lzlated "cachaza"
samples.

4i in steri-le and dry "cachaiaa," neight Aspergillus
pa..asiticus nor Fusidium, Cladosporiumr, or Pesta1ta a
nOtU even -7fdniiia satoph-la eve 1oped=velll. -All -He ore-

going seems-to prove thai -maximum multiplication of Monilia
Sis related to some substance present in fresh fiit'r-pressr

cake.
- 5i On adding water to dry cake, we found that 21onilia I

inmediately predominated over the other fun g-i, which -bcame
-then hardly noticeable.

The abundance of Mlonilia in the San Juan and Ponce
air near the Sugar -mills -1 o not correspond with any marked
Iiicrease in the island's central region, showing that it
exists in greater -amount where.:-there is abundance of contamw-
mi atin g material. I

Culture Media

~i~ in theher~e-is>--eat Variety of culture .media to be used,
in the prepiiiition of our .extracts and in: the isolation and
i::_.dentificationý of the colonies. Based on their simplicity-

.ve .cowld classify them-as follows:

S--• 1:.• Isolationand Identification:

-Sabouraud Petri dishes
Agar glucose potato Id.'

'The main difference lies in the -rapidi-ty of develop-
"r ent of the oilojiies, the fastest Oni 1:being- %gar lucose po-
tato, 'sehrlich'•as tje Slowest. in places -where there is
abundance of fungi, it- is better to use the "slower" media.

2. Colony -culture:

Malted broth - -

Broth with added juices and vegetable Subbstances.

I3?:" - 37 -
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Synthetic broths -- Czapok, Center, etc., theI

best16 being the Center media,

These broths should only be used to get the colony
to grow in k~nown, antig-chic naeditum and later -as a dilutent~.
The reason for synthetic -:-.edia is the need t~o elimninate the
medium's antigenic factor.

Preparation of -Antigenic Material

Let mo say that colonies can -be used- directly from
-the dishes once the, appropriate liqu4id has been added.
Naturally, this has its limitations. The same is true of
the use of spores as alegn recingtemdl n
rest of -the- micelle.. This is- only possible -with certa in
-fungi that release their sporýes. easilyt. I do not believe

it ecssryhee to pause -in -detail oer the different
methdsand illdeal only briefly with this-aspet

Vie have used a method based on the release of -the
spores directly from the -sol:id.- medium- and giathering them in
graduated centrif ugal tubes--(g 9).. 'This- permits the ad-
dition-. of kno"wn, quantities of- -the ezt-Lrac'ing, liquid, and,
after having' allow'-ed:a, cL-rtain time to. pass ýbetwbdn its agi-a
tation- in a shaker and, its. refrigeratlion, final-pas -sage
through Sexitz filters.

L~iketi~se, Ie ound, it pracptical -to p~repareý -g~tradts
makinguise' ofv the union of the spares ndtemclefi-

ly-uvrzed' and- pl-aced in -cenitifuga1 -concave-bottom Slasks,

then shakbn for 'many.-hours; in- a -shaker- af ter 'having, addedd
chrystal pearls ,(Fig.. .10). This meho 4iels antigenc.ex
tracts. rich~er- than those- o btained, in. the-, conventional fashion
without bireakdown- or agitation,. Besi des, less extract-ing.
liquid is lo'st-and manipulation is-§ faster and, -more accura to-.

Selection of liethod

The preference over any one of -the -following methods,-
weo believe, depeands--on the particular characteristics of
each fungus. Thus we have:

1. Fungi relea~singr a certain considerable amount of
their antigen in the extracting liquid, although mixed with

productas of their metabolism and growth.

-4
I t



- -77-* -77. 77.,

j j;2

2. Fungi whose allergenic capacity centers mainly
on their spores.

13. Fungi whose extracts must be enriched, making

use of both fractions.

The first method utilizes the synthetic media and
may- be purified later if sý desired. The second one uses
spore culture, and the third one is a mixed method. The
most widely used method is, in any case, still the one of
extracts derived from micelle and from the spores, and -
depriVed of culture medium.
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SFg.10i0 -Pulverized micel- le andsprsn
extractive stage.

There are thany -opinions as to the best way to-prepare i

antigenic taterial;, thereforeq, inves~tigators have used many
methods. .Some have made .exclusiVe use of the extract made
from the dry and pulverized film 'after cultivation in an ap- i}

propriate liquid,.._ Others, meanwhile, believe the best- method [
to-.be the use.-of~a synthetic_ liquid_ medium where, •durikg the ;
reproduction of the fungus, products of its metabolism are i
derived, and-wher~e among the latter the antigens will be
present.

There are multiple variations of the two pr-incipal. "

methods.. W'e think the first one is the iiost-convenlent !
and practical, since on the patient we :are interested i n ,
using material extracted directly from" theý,spore,.and the '

micelle vithout mixture of metabolic Products,. There. is;

- A4
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also a series of minor factors such as the lack of complete
development of the fungus in synthetic media. Although
some fungi reproduce well enough in them, there are others
wherein tLe micelle develops but where asexuai reproduction
through conidiae is poor instead. This cri:ticism may not
.apply in case o61 fu.i-of the C ---ida type, !-here there is
an obvious nd..,anna-* in tho sy I cmc ,'Ciiun,

Throughout the years, ve have used the following
methods:

1. Extracts of pulverized film in the saline buffer
solution,

2. Extracts of pulverized film in saline glycerine
solution.

3. Spore extracts in buffer or in saline solution.

4. Pooled extracts from different species.

5. Film extracts treated -with alcohol.

S. Film extracts without alcoholi

7. Extracts precipitated -with acetone.

S. E2xtracts derived from- ynthetic culture medium
with adjusted pH.

9. Film extracts obtained through dyalizing membranes.

Of course, each one of these methods has its own nat-
ur• advantages, depending generally on the type of fungus.

Were we to choose among all those listed so far, we

believe we would do it in this way:

1. Colonies obtained after complete development --
n buffer or glycerine solution, previous death by alcohol,

dissection or pulverization, and placed in automatic shaker
during 48 hours for a better extraction and homogenization.
A malted broth.

2. Fungi with unicellular tendency, and other fungi
chosen from synthetic media, which shall be used as mother-
extract after adaptation of the pH. Occasionally, precipi-
tates shall be prepared in an attempt to purify them. A
synthetic medium.

*o-41.-



3. Conidia extracts in buffer or glycerine. We think
this is the most rational method, although it does not per- |
mit one to obtain groat quantities of extract.

As can be expected, there are differences in the po-
tency of the resulting extracts depending on the conditions
peculiar to the stock. Sometimes we have to extracts from
the same fungus, yet different stocks whose asexual repro-
duction is rich in one and Poor in the other. This" in it-
self explains the variability of the potency. Hance we must
always prefer extracts made ,ith " .l-develo "-
the particular case of fuc• i
once in distinct ... , - 'x..ys be
given to the one producing the most spores.

Non-Synthetic Medium

In the case of extracts prepared directly from films
obtained in non-synthetic media, the following steps are
necessary:

1. Sample take in petri dish.

2. Identification cf colony and spores, previous
sowing in tube.

3. Sowing in non-synthetic, liquid medium. i:

4. Alcohol treatment of the colony when the conidiae
'have reached their maximum development.

5. Drying in glass bell under Cl 2 CA.

6. Pulverization

7. Weighing

8. Separation of a sample for provocation tests,suspending the rest in extracting liquid in proportion of

1:20 in"35 ml. blung-botton centrifugal with glass pearls.

9. Constant agitation in automatic shaker three hours

in the morning and afternoon for two days.. •Keep in refrig-a
orator whennot being shaken.

10. Filtration -- Seitz -- Can in sterile .flask label-
ing in P.N.U. or 4n weight-volume as desired.
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- 1 Sterility tests.

Spore Extract

11hen wishing to obtain extracts free from micelle,
whhich is only possible_ with ...... i, "xtracting liquid

shall be added to severa! - ur- Z sown to the same
'fungus, tiaen shaken so the coniai. 7 : ili.•. !e rzI1.:1sed. After
extrz..ct--'on s .i.r to ,h'e ab.o-ve mentioned mehod, conidiae
Sc counftcd by :-cans of a counting chamber. L e-C.s, coni-

J a e .y ... e scaz a t, for conjunctive tests, gez ing the-
ro-- tube afrer recovery of -W us used

In suspension. in this case, saline serum is preferable to
a buffer solution. d;eak spores can best be kept by previous
and direct, suspension of thmin 95 percent alcohol. which
allows quiczer serration. Alcohol can then be eliminated
by lettin'g the spores dry; these must then be kept in well-
sealed tubes in a refrigerator.

For simplicity's sake, I have only described the two
easier techniques in practice in the separation of antigenic
m•terial. The difference in antigenic potency between these
two and other methods is of minor importance if the material
to be extracted is properly selected, is allowed sufficient
time, and is carefully counted.

Synthetic Miedium

A synthetic medium can be used, and the colony pul-
verized in a blender. In this case the procedure is dif-
ferent. It is advantageous to apply it to certain fungi
because no antigenic material is lost, although we are add-
ing metabolistic products. The preference of one fungus

-over another depends to a great extent on the allergist and

on the particular fungus.

Th ere are times when certain inert substances must
be added to make the fungus float and to obtain aerial forms
and better soorulation, or perhaps use only the synthetic
liquid without micelle.

A second part of this investigation that we thought
important is this:

1. Study of the antigenic power of each fungus and
its crossed reactions with others of like family.
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2, &Stud~y of hur=n sensitivity by the use of tests
ar~d scru= stuCies ir. allerg c~ nat Ie.-,tZs.

- In order to com-plement this work, we have started
conducting Gel Difusion test5i on several fungi; Altornaria,
Curvul nria, Hiormodendrurn, etc. and also to make h~c7,_6F.,,uol-
~tinationCes~tsthat wiltl eventually result in another pub-
lished -wýork.

Re,-,rdi;ng the allergenic role- of t'he -maJority of the
fungi found ain this studyr, .:c -are able to provide i;nformai-t-ionI concerning their zaller~genic poovei These studies 'e:-
viously made in Culba with its percentages .ci.

cal conclusions, and checked in the following fa--shion :-

11. Positive tests by scratch and intradermoreaction.

2. Positive passive transfers.

I 3. ocitve cnjuntive and provocation tests.

4. Satisfactory treatments wvit-h tli- extracts.

IA
Allerg-,y Reactions in Human Beings-

Air-f loa-ting-fungi produce several allergenic respira-
*tory manifesta-cions tranaslated -into eit;,her a nasal-s-inus a!.-

lergy or an, intense asthftatic C~ondiCi~on. In-the belief that
that it. will be of interest, I shall offeor briefly a, part of
the clinico.-a Ilergic aspect of -such sensitivity, basin- my

:1conceptsz exclusively on the revision of clinical histories '
ofptient studied in the las 15 years in order to point

-ocut the charact'eristices a-nd diagnostic criteria of such al-
lergies.

Although inL- 20- percen-t of the zatients wie had some
Positive itutraderrno.eact ion tests, thisdoes not mean that all

ofthose present-ed cli-nical symptons, or that they were real-
Ily sensitized tG fungi, Proof is' in the fact that there was

neg'ativity in nasal and conjunct:ýv tests, --nd also in the
*1 search for circulating anti-bodies. In 10 percent, ho%,wever,-

-the tzests are very defini-te, by any method used, and mucoseI tests and immunolo-gical studies permit, conhfirmation of the
1diagnosis. I Nw.ill dwell on this in an attempt to eliminate

all cause for error in appreciation. PK tests permit con-
firmation of the diagnMosis, ma great number of cases.
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S ---' I Iery ds ' -,ut skin tests

S chat (:o .0, univ2 t2, to s~ores in the
z0osu or conjunctive, -hat wo can therefore consider as

) ~really al:gc

f in statistics compiled from our Cuban patients we
found that 48 percent of fungi sensitivity is manifested as
an ast':h:-ronit s, or the inverse, according to which symp-Stom~ predominateOs. "

R i-tis appears by itself in 18 percent of the cases;
conjunctivit-s in 2$ percenZ, and a•thmz by it_ lf i. I.
!:cent uions, ungikh-ve helped produce an azoopic

/ /" ) ~Or ..a • (2 percent).

LAalysis of the symptoms will reveal that the infec-
tion, whether it is nasal or oculonasal, will predominate,
and will appear togaeher with renitis, the !htter scme-
ti:-es associated to sinus, to polyposis, or to an asthma
present in one half of the cases under study.

Clinically speaking, fungi allergy has its own char-I acteristics that i want to cnnBuerate:

| i. A-gravation ifn summer that occurs mainly in pure
cases, although the symptoms May be present all through the 1
year, or at the beginning, or in the winter, particularly
%when the fungi associate with other allergens.

2. The patients suffer more in the country and espe-
ciaily in humid places, cellars, sugar milla, breweries,
vegetable and leather warehouses, lumber mills or near para-
sitical harvests, etc.

3. They tend to show symptoms on coming in contact I
with contaminated materials or plants, sometimes with pil-
lows, and with shoes and other items covered with fungi
,colonies.

"4. They may also show symptoms when drinking beer,
easing fresh bread pr foods containing yeast. But this is
not always the case.

5. There is frequency of incidence among sugar mill
workers and among farmers, gardeners, botanists. Yet, a con-
siderable prooortion exists in housewives and even in school
children, which proves that any allergic individual may ac-
quire that type of sensitivity.

iI
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7. DIayiie aggravation, but without exclusion of
n-ght~i,. SymproMs, especially if they sleep in a room with -

Shiegh mycozic of ellarg.enic coLt-nt-

a. NO relation-Ach) ho -- : •c ivity to air fungi
and sn tivi y to p ic_:. Z. ...- t the U Yr coinci e.
We havd seen many instances of positive tests to Penicillium
notatum, in subjects .not sensitive to penicillin.

09. Thirty-four per-cent of those allergic to fungi
show• symptons in the sunmmer, .a-though only 28 percent do

• so in vint-er (genornlly from allergenic -association or
from climatic- coditions). Twelve percent show the synip-
Stoms all year- while 26 percent show them only when in con-
tact -with the mycotic allergen.

1 ff-.ie make a detailed analysis of those ill from sen-
sjiivity to funi, we shall see that sensitivity was the
sole cause in only 6 percent., f 92% it- vas associated
viwith some other cause, us ually inhalants- in the house, and
in only 2 percent was there suspision that a different al- -
lergen vas present, a-though it could-not be proved.

This makes •us consider the need to go deeply into the
allergenic study of- a patient wh-eh it is found or presumed
that the paltient is sensitized to< fungi-. It is also cohven-
lent sometimes, to consider that a positive test of the al-
lergen is due to Cqntamjnation of the-material used to manu-
Lacture the extract or to allergens added to- it. But ':e
must and will. bypazs several significant considerations in -
order not to stray from the mai-n theme.

Symptoms may appear at -any age: we found them as- j
- early as in three years olds and as late as 55, with cases

oof symptoms after 70 years of age. We find that in 28 per-
cent of-the cases they appear between the ages of 1 and 10

Syears. -

From 10 i ei 28-years of age in 24 percent of cases -

1prom 320 to 40 " """ 8
From 40 to 50 i
From 50 to 60 " """ 2 " ,, , t

a women we find-i-t in 38 percent of incidence, while
in men 6S percent, possibly--on account of the latter coming-
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more oflter. in contact ..ith parasized material. The aver-

The or-igin-of ,.;t.mosphcric fungi alw.,ays leads to the
I fid of narasi tati~on in &t~h different botanical products

of the--soil, harvests, orA dead plants on which -they -i-ve
-sapro-phyt~ically once dky, a-nd also the refuse of -industry.

As Proof of this ~ewill- list-ta few -atrosphdiric fungi,
irnd-catirng at, t'he same time on- which plant oxr fruit they

Adts-r n aria, on. pottoes.
12Z1 U'la-dosp~oriurm, -on tom-ato-, peach, na 1t

o_" szoreo oaco
iieltho~oriman. grasses and barley.

~nii. on diflerent fruits, F'iltar--press _cakeý fromi
SUgazr ills is high-Ly parasited -by Moni-lia sitophila.

lhizos o -select potatoes and ote0eeais
lusariumjr, on cereals, cabbage, om~tloes and potatoes.
"In~uor ~o plpes and nearIs.
_Roya, on cereals, trees and fruits.

-On grasses.
4 c6r ophilun, -on t-re-e bar3r, and on oices of ubr

j It -±t s not necessary to live n 0a14 the bar~veste4 proý-
dctso uisae -t find- a good amount of fungi Lin the

air. fca it~ has been prove,, tihal t fuzngri can bo found-at an
altituda o'" 11,000 feet, and even in t-he Arctid, where they
ha-vc-bee =ýo-ated during f1-igghts-, Theyf nlso tfrAvel greait

2distaf~ces and -on occasion -in s'ýhlargZe quantities that their
Dassa-e- has been not-cdi ~.arn places -for several days.
They are found generally in u.niesthiat- vary from 100 to

-several "thousands spoesne cuhic foot of air, the number
depehdin- on -,any factors and the seaEson in Ywnich the-study
is tmade;, in Cuba, wehare w~e nade daily count~s during the
-whole -year, an increase tak~es place in the summer months,
-Iatho ugh- not in fi-Ixe4 amount, and wihfluctuations as to
the type of fungi- to be, found, permittin-g us to nake a more
precise judgpment of their allrgnic role. N~t all Ifungi
have the szme allergenic ca-pacity, nor do all t~he shoots in
tbce same fungus, wrhich points outt the need :Eor contInued
imnprovenient. of our diagnostic and therapeutic tiateri-al by
adapting- it to the f~indings in the air.

Bces~ides fungi of the environment and those thaz- are
nCarasi~tes of a thing or of 2 :parti~cular airea-, and whose col-
lection and study will be now discussed, wie -must' also consid-
or, evap, though briefly, 'Chose of induistrial and commercial



use, son:o o:~~cf -11-ch. vi just eti' Among
'indlustriall 1errliao"s, -^oz inszance, we have the different
yoeasts uzud in the making of beer-, bread and certain cheeses.
"k-~n othc-: words, the Sacchromyces !cere'iisne, elliposoices,
Penicillium.-camenborTi and roqUeforti, aiict Mucor casci. A-
nmong foods,~ wo have ztie mushroomas such a s P Fal- Yoi =c am T)c s-
tris, certain Asiatic sauczes, and the so-CTr_3T~iT. s ear, [

vnescientific naire is -13L-h! Mdialus
or some -fungi is rnsee y zotcs, such -as Pen.-'

cillium notatumand chrisogenuni, and Streptomyces gasu
~~ whiE~T~~WJ~diastase oah~~o

AspeFT~flt. ; cOryz~ao -a Alth10gh several iP~ositive tests niaiy be 1

eseýE.ena p~atien tt, this may be caused by a group re-
action of sIm.-ilar fungi, while at other timaes eit. means dif-
ferent sensitizations being definitely established by means
of passive test;.s and search of the dominant antzigen-.

A-mong the fun~gi most fr',.quently appearing in the air,
we have-the following: Blorniodendrum, Acrotheciuni, Chaetbmiun,
Mucor, Rhizopus, ua ugosoafi ph lu7I
N1 6 EA1ifa 7 emitiiosporium, diff:erent Peni-ci-li-a-e-,-Ch-aler~opsis,
As-pergillu-s, gpi-caria Phoma. Curvulari. !:po'ilo~cta~ium,

~i'rchoerrma, etc.

The diagnosis of this type of allergy is arrived at
tilnt presides, knowlede of the air and- zoneý where the pa.-'A

t - n1, rsies-by use of tests either scarification or -pas-
-sivei the latter only, -in tLlho6se cases where strictly neceds-

usig asmal qantl'yof spores directly -appilied with -a spe.-
cilatbmizer,-rbte ep atohik n it is of great
vaupermitting us to: know th-e -aucdsa-'s direct response.

Thetretmet- s efece-dthru-hthefungus' diluted
extact ot a ombnaton'whn 1.hecauaties revarious,

tihe cmbne wthoterallergrens ornt fteir aller-
re stblshd.Sometimes inodrbetter to judge

a vacne tlrac, e ut oit sprtl.Whenever pos-
sile ypsnstzakn ut tthe saetm ecomzbined

w~ith a- diminution of -mycotic contact. The time of the treat-
AB'Cfl. the interval betw.,een injections and -the different doses
willI depend on the case and the patient's degree of sensi-
teivity as it wotila be mistaken to follow a universal rule.
-The results are ve~ry encouraging after a idw weeks of treat-
ment. T~iis must continue for months, with rest periods in
the case of-seasonal manifestations. It is then advisable to

rene'Tw treatment 1 or 2 months before the recurrence olf the

Syptms



The "rep~ository" rat> i also be uc-sed, that is the

slow absorp,-on 01 -. -h lergon, emulsi-&
fied in a speci.al o~lv nmedi-_,. S-ecia-l equInm~en~t wh ill
yield extremrely fine and stnablco-emulsiors is used 4n its

preparation. VWe thinlk its use is decidedly advan'tageous in

fungi, as it wrould spare the patient many nj eat ions.

A lael- rojct could bc- the ec1.L.-cal study, of ra - --

Zients sensirizod zo :;elzz i ,nad, at I Ie s a me time,
ti-ie animal in~nlgclstudy so i diffterentl fuwj,?J found,
Part of it' has been commencedt by sensi tizat.ion of' laboratory
anim-als and by obtaininfl immuin Leunms for precipitation
t.:-i;ts and Gol Diff~usion.

.11 lo-il no',Ie., is the mnai~n se~asonA4 cuaveaent ofA
respiratory allergies in the Tempera-te 'Zoe-, in 2hTonics -
this role belongs to the fungi In t ite 7ai : 'h i s i s because
-while, bo~I--atte of pollen are xczleased- i.nr t-heI
Temperate Zonis ,,uring certairn -sesasons of thie year, Ithbi s does

not occu~r in -the Tropics.-

adueTh is- , Bulet renorts, ýtudies of the zUlergenic action
Tf1 ug, hhe'ropics-,_ vt a~clrx6edct Cubaj

-,ad Perlo Rico whre --14 .u-fhor car-r-iod o-i his, -inVelstiga,-
ti~ons, and- th1-e resull'os of mtany olinic-al tqsts -1-1A Cuba. 11he 1
causes- -of- the- -va riatLLions --in the fnicont--&ntL of tUhea,
both as. to quantity znd quality, are hnrul e:lrd
and a- comparative. -szudy is made of the m~tcolo~gicaI flora
of Cuba and Ruer-to- Rico.- The reaiveclimatic stability
of- 'both -couat-r-4 es. accounts for hign .ýun-i coAnýCovt in their

arand- the siiai~of ztheir mycological flora.

Since, such. -cl2.ma-tic factors as direction aad speed of
th~e vvizdý, xainmfzlir zempe~rnture. baromet-ric pressure, and
so on. _h.ve a- dixect imnfju-ence on the mycologicnal flora of

eacl zone, a.n, e~en lve. and detailed suy of the climate

it Is .discussing týhat e~hso exposing the petri dishies,
teiwls, t difernt tmesin ifferent'-locations, and under -

a varizaty of atniospheric conditions, which wvill assure more
rep n tve.samples of the fungi in the air.

Pat~hau-h itungi stores of all classes are often pro-
1sei.i, th a a 4rý, this Bullet~in. is especially concerned %vt

VI



'e er o '-h -ýng -me fe t b a--s of .-.--r a u --- .s. - -~--

bo_; and- the size sh pe, ad-clor us of the r abun-s.

Because of th~e increase-ol" Moniai a sito-hlijla during 1
certain tzL.is of the -year, a _detai.ed7Edcudy was, miaci-o or the
spacies.- Thea results _"Vealad a direct relat-i-onship baEtween
ilt-s pk-aesncde in t:he pzro~linity of sugar- mi-ills and t&.he' abun-
dancce of fre-sh fi-lter-nrcss cazke or "cachaza" -o. which it
grotw-s, -and its seconcary use as f.2ertilizer.

This Bulletlin theij. out~lnes the -metbods of cultu:re,

prepar.-ition-o-f atti-gen-ic -material, and techniqca~as cmaployed,
a-nd- discusses- the advvnita-ges z.iýd disadVantages. -,+ Qach,.

Separate lists- are .given of -m ~ost co =.on species
o4'f fungi f ound 'In the- -Caribbean area-, as contras ted. v'iAth
those typical of the Unit"ed Stazes',, alleigiesi their pr-i-
matry -syrnptom-s, t.heir peculiar character ist-4ics, -and st"atis-
ti,-cs of incidence as Ito age and se.-c-and. other facdtors. Diagý-

4 -nosis and .'s.reAtrmen't are -fina~lly, discussed froni infbrmation-
-based -on t"he author 's- own- ex~perience,.
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